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Methods: This cross-sectional study was conducted in 2025 at two teaching hospitals in
Neyshabur, Iran. The usability of the system was evaluated using the cognitive walkthrough
method by three experts in the field of health information management. The identified prob-
lems were classified into six usability dimensions, and their severity was determined using
the Nielsen severity scale. User-based evaluation was conducted using the Computer System
Usability Questionnaire (CSUQ). The total number of eligible users was 36, all of whom were
enrolled in the study using a census method. Data were analyzed using SPSS version 26, and
the results were presented using descriptive and analytical statistics.

Results: The cognitive evaluation identified 28 usability problems, more than half of which
were classified as major or critical in severity. The highest number of problems (7 problems)
was identified in the efficiency and effectiveness dimension. The most severe and least se-

Key Words: vere problems were related to the error and user satisfaction dimensions, with mean severity
Hospital Information | Scores of 3.26 and 1.47, respectively. The mean overall system usability score from the users’
System, Admission, | Perspective was 5.06 out of 7.

Discharge, Transfer | yjscussion: Expert-based and user-based methods evaluate different and complementary
(ADT) Module, Usability | a5pects of usability. The simultaneous use of these two approaches can provide a more com-
Evaluation, User’s | prehensive evaluation of the usability of hospital information systems and provide valuable
Satisfaction. evidence for improving the design and development of these systems.
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Extended Abstract
Introduction:

ospital Information Systems (HISs)

are integrated information systems

designed to collect, store, retrieve,
and manage administrative and clinical informa-
tion. Among the major components of an HIS, the
Admission, Discharge, and Transfer (ADT) module
supports important processes such as patient ap-
pointment management, admission, bed manage-
ment, surgical planning, inter-ward and inter-hos-
pital transfers, and patient discharge. Because these
processes require frequent interaction between
healthcare professionals and the information sys-
tem, usability problems may affect the effective-
ness, efficiency, accuracy, and satisfaction of us-
ers. Usability can be evaluated using expert-based
and user-based methods. Cognitive Walkthrough
is an expert-based method that examines task per-
formance step by step, with particular attention to
learnability and ease of use, whereas the Computer
System Usability Questionnaire (CSUQ) is a stan-
dardized user-based instrument for assessing per-
ceived usability. This study aimed to evaluate the
usability of the ADT module in teaching hospitals
in Neyshabur, Iran, using both expert-based and us-
er-based approaches.

Methods:

This applied cross-sectional study was conduct-
ed in 1404 (2025-2026) in two teaching hospitals
in Neyshabur, Iran. The study was performed in
two phases. In the expert-based phase, three fac-
ulty members with PhDs in Health Information
Management and at least three years of experience
in information-system evaluation were selected
through purposive sampling. Task scenarios were
developed based on the main functions and actual
workflows of the ADT module. The scenarios were
reviewed by three Health Information Technology
experts with more than three years of experience
working with the system and were revised accord-
ingly. Each evaluator independently performed the
specified tasks and recorded usability problems.
Duplicate problems were merged, while distinct
problems were retained separately. The identified
problems were classified according to the relevant
usability domains. Their severity was rated using a
five-point scale from 0 (no need for correction) to 4

(essential correction before implementation), based
on Nielsen’s severity-rating approach. Mean sever-
ity scores were calculated for each problem and cat-
egorized as cosmetic, minor, major, or critical. In-
ter-rater reliability was assessed using the intraclass
correlation coefficient (ICC), based on a two-way
mixed-effects model with absolute agreement.

In the user-based phase, all eligible users of the
ADT module in the two hospitals who had at least
one year of experience with the system were in-
vited to participate. Because the number of eligi-
ble users was limited, census sampling was used.
The Persian version of the 19-item CSUQ was ad-
ministered. Each item was scored on a seven-point
Likert scale ranging from 1 (completely disagree)
to 7 (completely agree). The questionnaire as-
sessed ease of use, information quality, user-inter-
face quality, and satisfaction. Data were analyzed
using SPSS version 26. Descriptive statistics were
calculated, and the Kolmogorov—Smirnov test was
used to assess normality. Pearson’s correlation, in-
dependent-samples t-test, and one-way analysis of
variance (ANOVA) were used to examine the rela-
tionships between usability scores and age, gender,
and computer familiarity, respectively. Statistical
significance was set at 0.05.

Results:

The expert-based evaluation identified 28 unique
usability problems. The largest numbers of prob-
lems were identified in the efficiency and effective-
ness domains, with seven problems in each domain.
The highest mean severity score was observed for
errors (3.26), while the lowest was observed for
user satisfaction (1.47). Overall, two problems were
classified as cosmetic, 12 as minor, 13 as major,
and one as critical. Efficiency-related problems in-
cluded lack of integration with online appointment
applications, inappropriate default activation of the
emergency option, unnecessary fields, unclear man-
datory fields, mismatch between admission fields
and the selected status, inappropriate sequencing
of options, and incomplete display of geographical
options. Effectiveness-related problems included
the availability of irrelevant options, irregular field
placement, excessive and poorly separated visit
reasons, inappropriate multiple selection, a transfer
procedure requiring the patient to be dragged onto
a bed icon, unclear informed-consent conditions,
and failure to activate the description field after
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selecting “other.” Other identified problems includ-
ed unclear reasons for highlighted fields, repetitive
error messages, inappropriate font, crowded pages,
unclear or poorly designed icons, lack of an educa-
tional guide, unclear arrow functions, inappropriate
icon placement, poor checkbox and radio-button
design, lack of a separate option for transfer to an-
other hospital, inadequate input validation for im-
portant fields, unclear physician specialty selection,
and absence of a unique identifier for the treating
physician. The ICC for single measures was 0.466
(P<0.001), and the ICC for average measures was
0.723 (P<0.001).

Of the 36 eligible users, 32 completed the ques-
tionnaire, resulting in a response rate of 88.9%.
The mean age was 31.67+6.72 years. Twenty-seven
participants (84.4%) were female and five (15.6%)
were male. Twenty-one participants reported rela-
tive computer proficiency and 11 reported full pro-
ficiency. Mean total work experience was 7.39+5.76
years, mean experience with the HIS was 2.88+1.12
years, and mean daily shift duration was 6.74+1.86
hours. The overall CSUQ score was 5.06+1.15 out
of 7, corresponding to 72.2% and categorized as
good. The mean scores for ease of use, information
quality, user-interface quality, and satisfaction were
5.14+1.47 (73.4%), 5.03+1.19 (71.8%), 4.87+1.48
(69.5%), and 5.28+1.37 (75.4%), respectively; all
were categorized as good. Gender was significantly
associated with ease of use (P<0.001) and system
usability (P=0.026), with higher scores reported
by female participants. No significant differences
were observed in the measured usability variables
according to computer familiarity (P>0.05).

Conclusion:

The expert-based and user-based evaluations pro-
vided different but complementary information re-
garding the usability of the ADT module. The Cog-
nitive Walkthrough identified 28 specific problems,
including major and critical problems, particularly
in relation to error prevention, data validation, in-
terface organization, and interaction design. In con-
trast, users’ overall perceptions of usability were
categorized as good across all CSUQ dimensions.
This difference is consistent with the distinct pur-
poses of the two approaches: expert-based evalua-
tion identifies observable usability problems during
task performance, whereas questionnaire-based
evaluation reflects users’ overall perceptions and

experiences. The identification of inadequate input
validation and other error-related problems is rele-
vant to health information systems because data-en-
try errors and insufficient error prevention may af-
fect information accuracy and the completion of
administrative and clinical workflows. Problems
involving crowded interfaces, unclear icons, field
organization, and inconsistent interaction patterns
were also observed. Differences between these
findings and those report.
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